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Abstract
This study aims to find out the sophomore prospective science teachers’ opinions with regard to chicken embryonic development
in biology laboratory experiments. The study uses a phenomenological design involving a qualitative research method. The 
sample consisted of 60 prospective science teachers in their sophomore year. The data was collected through the use of a 
questionnaire which was developed by the researcher, and unstructured observations of dissection sessions. The data was 
analyzed through qualitative descriptive analysis. Findings are presented along with first-person narrative descriptions of the 
experience from the researcher’s perspective. According to the results of the study, while 69.4% of sophomore prospective 
science teachers exhibited positive feelings, 30.6% experienced negative feelings.
© 2014 The Authors. Published by Elsevier Ltd.
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1. Introduction
The modern tradition of the use of dissection in biology education began in the early 20th Century (Kinzie, 
Strauss & Foss, 1993) and became a part of school curricula in the 1920s (Orlans, 1993). It is a way of teaching and 
learning for physicians (MacDonald, 2005), veterinarians (MacDonald, 2005; Zasloff, Hart & DeArmond, 1999), 
medical school students (Abu-Hijelh, Hamdi, Moqattash, Harris & Heseltine, 1997; Snelling, Sahai & Ellis, 2003; 
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2014), prospective biology teachers (de Villiers & Sommerville, 2005; Randler, Wüst-Ackermann, Vollmer & 
+XPPHO)DQþRYLþRYi3URNRS	/HãNRvá, 2013), prospective science teachers (Randleret al., 2012), zoology 
students (Sathyanarayana, 2009) and high school students (Kariuki & Paulson, 2001). 
Animal dissection can help students to the develop skills of observation and comparison, discover the structures 
of specific organisms, and develop a greater appreciation of the complexity of life (NSTA, 2005).Some authors 
argue that animal dissection is controversial in terms of pedagogical practice (Mattheis, Ingram, Jensen & Jackson, 
2014; Oakley 2012) due to ethical and environmental concerns regarding the killing of animals (Akpan & Andre, 
1999; PETA, 2004; de Villiers and Monk, 2005) and ignoring animal welfare standards (Bishop & Nolen, 2001; 
Hug, 2008; Oakley, 2009). Because of this, dissection as a pedagogical practice in K–12 classrooms has been 
heavily debated (Mattheis, Ingram, Jensen & Jackson, 2014). Even so, although dissection provides a 3D, hands-on 
activity for students, it is a destructive process rather than a constructive one (Balcombe, 2001). Therefore some 
educators have advocated alternative ways with regard to animal dissection (Rowan, 1981; Orlans, 1988a; Orlans, 
1988b; Orlans, 1991; Davis, 1997) and defend the argument that students can learn equally, and sometimes better, 
from performing a virtual dissection than from conducting a real one (Balcombe, 2003; Kopec, 2002; Lalley, 
Piotrowski, Battaglia, Brophy & Chugh, 2010; Maloney, 2005; Montgomery, 2008; Youngblut, 2001). However, 
some others assert that there is simply no substitute for dissection (Thomas & Hooper, 1991; Offner, 1993; Hart, 
Wood & Hart, 2008). Disregarding current debates about the relevance of real animal dissections, the National 
Science Teachers Association (NSTA, 2005) supports the decision of science teachers to incorporate real animal 
dissections in the classroom.This cause of working in a hands-on way during dissection helps students to gain an 
idea of the properties of the dissected object (Jones et al., 2004).
To enhance effectiveness of dissection, it is important to understand students’ opinions and attitudes toward 
dissection, because negative attitudes influence learning outcomes (Randler, Ilg & Kern, 2005; Holstermann, 
Grube& Bögeholz, 2009). In addition, some studies have found that teachers who participate in immersive learning 
experiences themselves feel better prepared to use such instructional strategies with their students (Jeanpierre, 
Oberhauser & Freeman, 2005; Ruebush, Grossman, Miller, North, Schielack & Simanek, 2009). 
Against this background of the educational, emotional, moral and ethical dimensions which dissection represents, 
the purpose of this study is to discover the emotional reactions, attitudes, perceptions and beliefs of Turkish 
sophomore prospective science teachers towards the embryonic development of a chicken. The goal is to provide 
preliminary, descriptive data to encourage further research in this subject. This study is important because future 
teachers should have developed skills and techniques that will be important for their teaching.  In addition, there has 
not been a study involving Turkish university students in Education Faculty at any level reported in the literature.  
2. Method 
In this study, a phenomenological design in the form of a qualitative research method was used.  
Phenomenological design aims to reveal the personal perceptions or perspectives with regard to a concept or 
SKHQRPHQRQ <ÕOGÕUÕP 	 ùLPúHN  ,Q SKHQRPHQRORJLFDO UHVHDUFK WKH UHVHDUFKHU PDLQO\ IRFXVHV RQ DOO
individuals’ common experiences in the study of a phenomenon (Creswell, 2007). 
2.1. Participants
The participants in the study consisted of 60 sophomore prospective science teachers who are enrolled in the 
Science Education Department in the Faculty of Education in a state university. A total of 52 (86.7%) were female, 
and 8 (13.3%) male, and their participation in the study was voluntary. The mean age of the respondents was 20.2 
years (range between 19 and 22).
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2.2. Procedure
Data collection took place in spring term of the 2013-2014 academic year. The experiment involving chicken 
development was in progress for 14 days. As part of this process, the sophomore prospective science teachers 
observed and made an examination twice a week and the researcher took observational notes with regard to each 
examination. At the end of this process a questionnaire which had been developed by the researcher, was issued to 
the participants. It contained a check-list of sensations and reactions that the students experienced during the 
dissection. They were also asked what they did and why they had marked the questionnaire as they had. It also 
contained open-ended questions. Examples of the questions asked were: (a) What cognitive emotional reactions did 
you experience while handling the chicken development experiment process? Why? Please explain by giving 
examples. (b) What physiological-motor reactions did you experience during your handling of the chicken 
development experiment process? Why? Please explain by giving examples. (c) If you had a choice, would have 
rather not done this experiment? Why?
3. Findings
In this part, findings related to the study’s objectives were given in three parts. First of all the prospective science 
teachers’ cognitive emotional reactions. Secondly, their physiological-motor reactions. Finally, their selection about 
this experiment. In addition, their opinions about this process were given in tables under the heading of significant 
statements while they were doing the experiment.
In terms of cognitive emotional reactions, there were eight classifications (Table 1).
     Table 1.Prospective science teachers’ cognitive emotional reactions.
Cognitive 
emotional 
reactions
Significant statements
Female Male Total
f % f % f %
Curiosity
* “Exactly, this is a miracle!..I saw different organ 
development in every examination”  
*“ Every week, I was wondering what lessons I would 
have to face”
44 20.6 8 27.6 52 21.5
Interest
*“Just imagine that we eat an egg every day so it is  very 
interesting to see how life is formed”
* “I saw with my own eyes the development of a living 
thing”
*“All in all how many times have we done such an 
experiment, and maybe we will not do it anymore”
39 18.3 5 17.2 44 18.2
Excitement
* “It was exciting to see the development of a  living thing 
from a tiny dot”
* “It was exiting to observe the beating heart”
37 17.4 5 17.2 42 17.3
Sad 
* “It’s obviously sad to throw away the tiny chick after 
our observations”
*“My heart is broken when I think we were slaughtering  
tiny chicks”
32 15.1 2 6.9 34 14.1
Pleasure
* “Very gratifying to observe the development of a living 
thing” 
* “It’s the first time I’ve seen such a thing in my life”
26 12.2 4 13.8 30 12.4
Disgust
* “It was disgusting to see the image while we were trying 
to take out chicks from the embryonic membranes ”
* “Since we started the experiment, I cannot eat eggs. All 
images come to life in my eyes”
15 7.1 3 10.3 18 7.4
Displeasure * “All in all we were killing a living thing in every examination” 12 5.6 2 6.9 14 5.8
Fear * “To see its eyes was scary”* “I was afraid of the chick when it moved its feet” 8 3.7 0 0 8 3.3
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According to Table 1, the most marked cognitive emotional reaction in terms of the experiment into chicken 
development was curiosity (21.5%), followed by interest (18.2%),  excitement (17.3%), sadness (14.1%), pleasure 
(12.4%), disgust (7.4%), displeasure (5.8%) and, at the lowest level, fear (3.3%). In sum, we can say that while 
69.4% of the sophomore prospective science teachers had positive feelings (curiosity, interest, excitement and 
pleasure), 30.6% had negative feelings (sadness, disgust, fear). With respect to the researcher observations, most of 
the prospective science teachers were satisfied with doing this experiment and took an active role in the dissection 
sessions.  However, a few students didn’t take an active role in this experiment. Also, all of the male prospective 
science teachers were curious, but none of them felt fear, which is remarkable. 
The sophomore prospective science teachers indicated three physiological-motor reactions as shown in Table 2.
Table 2.Prospective science teachers’ physiological and motor reactions.
Physiological-
motor reactions Significant statements
Female Male Total
f % f % f %
Queasiness
*“To see the blood and blood vessels was sickening”
* “I'm sick of the smell of eggs” 23 62.2 1 25.0 24 58.5
Trembling 
hands
* “My hands trembled because of the excitement” 9 24.3 3 75.0 12 29.3
Loss of 
appetite
* “After examination, I don’t want to eat for a long time 
because of the smell and the images”
*“Even if I come to the examination without breakfast, I 
don’t want to eat”
5 13.5 0 0 5 12.2
In Table 2, the most marked physiological-motor reaction with regard to the experiment related to chicken 
development was queasiness (58.5%), followed by trembling hands (29.3%) and, at the lowest level, loss of appetite 
(12.2%). As to the observations, prospective science teachers mostly feel “queasiness” and “loss of appetite” arising 
from the smell of the eggs. 
The sophomore prospective science teachers’ choices about the chicken embryonic development experiment are 
shown in Table 3.
Table 3.Responses by prospective science teachers as to whether or not they would choose to do the embryonic development 
experiment if they had a choice.
Response Significant statements Female Male Totalf % f % f %
Yes
*“It was very very amazing, just to see the beating heart”
* “I was really excited; I wanted to ask, see and touch 
everything. You can remember better by doing"
40 76.9 5 62.5 45 75.0
No
* “Instead of doing this experiment we could watch videos 
or Power Point slides so we would not have to kill so 
many living chicks”
* “ While we were doing this experiment, we were taking 
chickens’ lives, so it does not seem right to me”
12 23.1 3 37.5 15 25.0
According to Table 3, while 75% of the prospective science teachers would prefer to do this experiment, 25% 
would have preferred not to do so. In addition, when we compare the response in terms of gender; while 76.9% of 
female and 62.5% of male prospective science teachers preferred to do this process, 23.1% of female and 37.5% of 
male prospective science teachers would have preferred not to do this process. In other words, although some of the 
prospective science teachers would have preferred not to do this experiment, the majority were not of that opinion.
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4. Discussion and conclusion
This study was conducted in a Faculty of Education in Turkey on a small sample, thus enabled us to focus on 
detailed descriptions and their meanings. In this study, the idea of performing chicken development experiment 
generated different types of cognitive emotional responses, which we have grouped into two categories: mainly 
positive feelings (curiosity, interest, excitement and pleasure) and then negative feelings (sadness, disgust, fear).  
Similar to our study, in some other studies about dissection sessions, students indicate mostly positive feelings 
(Arráez-Aybar, Castaño-Collado & Casado-Morales, 2014; Arora & Sharma, 2011; Cahill & Ettarh, 2009;Arráez-
Aybar, Castaño-Collado & Casado-Morales, 2008). In the literature, although there is no consensus about animal 
dissection experiments in terms of ethical issues, it’s remarkable that prospective science teachers exhibit positive 
feelings. 
Also in the literature, disgust may be one of the most influential negative emotions in dissection sessions (Bixler 
& Floyd, 1999; Bögeholz & Rüter, 2004; Maloney, 2000). In this study, a few prospective science teachers felt 
disgusted, so they didn’t play an active role in the experimental process. In relation to that, Holstermann et al. 
(2009) and (2012) said that those who felt disgust with regard to dissection considered themselves as less effective 
when it came to mastering dissection. This study supports our findings. In addition, according to Holstermann et al. 
(2010) when students have more experience of dissection they reported greater interest towards dissection and, 
according to Randler et al. (2012), lower pressure. Moreover, prior experience of dissection reduces the disgust 
associated with dissection (Holstermann et al., 2009; Randler et al., 2012) and practice gives students control over 
their emotions and increases their concentration on the task, helping them to face up to the dissection.
According to the responses on the part of prospective science teachers in terms of whether or not they would 
chose to do embryonic development experiments if they had a choice, three quarters of them indicated that they 
wanted to do the chicken embriyonic development process experiment. This result shows that although some of of 
the prospective science teachers had negative feelings, generally they were pleased to havd done such a dissection 
session. 
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